Developmental protein malnutrition in the rat: effects on single-unit activity in the frontal cortex.
This study evaluated the effects of developmental protein malnutrition on the spontaneous electrical activity of frontal cortex neurons in the anesthetized rat. Rats were raised prenatally and postnatally on either an 8% or 6% casein diet until adulthood. Compared to the 25% casein controls, both malnourished groups showed a 30-36% decrease in mean discharge rates and a 100-200% increase in the percentage of cells with very slow (less than 1/s) discharge rates. Most of the diet-related changes were confined to a zone 600-1200 micron below the brain surface, approximately cortical layers III, IV and V. A second set of studies in which diet reversals were introduced at birth or in adulthood found that: (a) restoration of a normal 25% casein diet at birth did not appreciably attenuate the effect of prenatal administration of an 8% casein diet; (b) introduction in adulthood of the 8% casein diet to a normally fed rat had no effect; (c) introduction of the 8% diet at birth, however, produced effects in adulthood comparable to those seen when the protein malnutrition was introduced in the prenatal period. Thus, the rat brain is sensitive to both prenatal and postnatal protein malnutrition (starting at birth). Most importantly, the effects of prenatal protein malnutrition on the activity of frontal cortex neurons do not appear to be reversible by restoration of a normal diet in adulthood or at birth.